In this article, the effect of the crystal structural environment of Pr 
are characterized. By varying the ion radius in A and M sites, the structural environment of Pr 3 + ions were modified. The structural criteria, that is, the point charge electrostatic potentials V around the Pr 3 + activator, were calculated using the crystal structural parameters. The point charge potential V can be a valid criterion for The alkali double tungstate ALnW 2 O 8 (A= Li, Na, K, and Li, Ln = rare earth) has many advantageous optical properties that are useful in laser host materials and the phosphors of LED and x-ray detectors.
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However, the luminescence properties of Pr In our earlier study, ) and/ or red lines at about 650 nm (
On the contrary, in some oxides, the Pr 3 + emits prominent red luminescence from the
Radiationless de-excitation bond distance should be < 2.4 Å in sesquioxides.
Boutinaud et al. . By varying the radius of ions in A and M sites, the structural environment of Pr , the Pr
, and the
The three types of PL characteristics observed in this study are discussed with respect to the crystal structural criteria, i.e. point charge electrostatic potentials V suggested by Pinel et al.
The point charge potentials V are calculated using the bond distances, the first-nearestneighbor Pr coordinations. In this study, we report that the structural criterion based on the point charge potential is still valid for the various double tungstates.
Experimental
The chemical formula of the double tungstate sample is A(M . All the samples were prepared by solid-state reaction method. Chemically pure reagents, Li
, and WO 3 were used as the raw materials. Appropriate amounts of the raw materials were mixed thoroughly using a mortar with added ethyl alcohol and then calcined in air at 600 o C to 700 o C for 5 h. The calcined powders were thoroughly reground and fired at 900 o C to 1050 o C for 13 h in air. The fired samples were cooled in the furnace. The photoluminescence spectra of the fired samples were characterised using a vacuum ultraviolet PL measurement system (PS-PLUI-XWP1400, PSI). The crystal structural parameters were analyzed by Rietveld refinements, and bond distances were calculated by the VENUS software program. The pointcharge potential V for the manufactured samples was calculated using the refined bond distances. ) complexes.
Results and Discussion
Hence, the host lattice as well as the Pr 3 + ion can be luminescence centers. Energy In the emission spectrum, the WO n -( 2 n -6 ) host lattice exhibits luminescence dominantly centered at 537 nm. In addition to the host lattice luminescence, some weak spikes from the Pr as shown in Fig. 3 . The host lattice excitation is very weak. The 
are not (x=0, 0.04, 0.1). The excitation spectrum (a) was measured while the emission was observed at 650 nm. The emission spectrum (b) was measured at 450 nm excitation. present in this spectrum (Fig. 4) . The line splitting from 605 nm to 630 nm ( compound.
)
The double tungstates in this study also show three distinct types of PL characteristics with the variation of the 
Av. Pr
/ max bond length)
Av. Pr Average ionic radius of the cation for which site the Pr 3 + can be substituted.
Av. bond distance of Pr radius of ions in A-and M sites in accordance with a previous report.
The structural criterion based on the point charge potential model has been tested against the PL characteristics presented in this paper. First, crystal structural parameters, such as the bond distances and polyhedron coordinates (CN) of Pr . In addition, we carried out the same analysis procedure for another double tungstate LiLaW . The refined structural parameters for the samples are summarized in Table 1 .
Using these structural parameters in Table 1 as well as the previously reported parameters, 
Conclusion
The host lattice WO can be the lumines- 
